Abstract -Aims: To examine trends in adult alcohol consumption by age, gender and education from 1982 to 2008 and evaluate the effects that a significant reduction in alcohol prices in 2004 had on alcohol consumption in different population subgroups. Methods: The study population comprised respondents aged 25-64 (n = 79,100) replying to nationally representative annual postal surveys from 1982 to 2008 (average response rate 72%). The main measurements were the prevalence of respondents who had drunk at least eight (men) or five (women) drinks in the previous week ('moderate to heavy drinkers') and prevalence of those who weekly (men) or monthly (women) drank six or more drinks on a single occasion ('heavy episodic drinkers') (one 'drink' containing 11-13g ethanol). Logistic models were used to test differences across population subgroups in the changes in drinking. Results: Following the reduction of alcohol prices in 2004, drinking increased among men and women aged 45-64. Among men, both moderate to heavy drinking and heavy episodic drinking increased in the lowest educational group. Among women, moderate to heavy drinking increased mostly in the lowest and intermediate educational groups, while the highest increases for heavy episodic drinking were in the intermediate and highest female educational groups. Conclusion: Alcohol consumption increased especially among those aged 45-64 and among lower educated people following the reduction in alcohol prices in 2004 in Finland.
INTRODUCTION
Alcohol consumption per capita in Finland doubled between the early 1970s and 2008 (THL, 2009) . One of the factors in this growth is probably the increasing wealth of Finns, alcohol consumption having been shown to covary with income level and the price of alcohol so that an increase in income or a decrease in price tends to increase consumption and vice versa (Chaloupka et al., 2002) . Alcohol consumption probably increased also due to more liberal attitudes towards alcohol and the resulting liberalization of alcohol policy that lead Finns from prohibition (1919) (1920) (1921) (1922) (1923) (1924) (1925) (1926) (1927) (1928) (1929) (1930) (1931) (1932) ) via a strict control of the availability of alcohol to a state with a relatively liberal alcohol policy, where alcohol became available in grocery stores, kiosks, gas stations and in as many bars and restaurants as the market could support.
Until 2004, high alcohol prices continued to be a cornerstone of Finnish alcohol policy. At the beginning of 2004, special quotas for travellers' tax-free imports of alcoholic beverages from other European Union (EU) countries were abolished in Finland (a member of the EU since 1995). On 1 March in the same year, taxes on alcohol were reduced by one-third on average. The off-premise retail price of spirits went down by an average of 33% (their share of all alcohol sold in 2003 was one-fourth), wines by 3% (share: 15%) and beer by 13% (share: one-half). Prices of on-premise sales, which constituted 18% of all sales in 2003, declined by 4%. The tax reduction was a counter measure to control the expected large-scale citizen-based import of low-priced alcohol from Estonia following Estonia's joining the EU on 1 May 2004 (Mäkelä and Österberg, 2009) . At the beginning of 2008, the Finnish government increased the tax on spirits by 15% and on beer and wine by 10%. In January 2009, the tax on all alcohol increased by 10% and in October by an additional 10% (Karlsson, 2009) . The effects of these tax increases on prices were: for spirits, +11%, +7% and +7%; for wine, +3% each time; and for medium-strength beer, 2-3% each time.
From 2003 to 2004, the estimated total consumption of absolute alcohol (recorded plus estimated unrecorded) in Finland increased by about 10% from 9.4 litres to 10.3 litres per capita (Mäkelä and Österberg, 2009 ) and has ever since remained at this higher level (THL, 2009) , raising consumption to an average European level (World Drink Trends, 2005) .
The increase in alcohol consumption in 2004 led to an increase in alcohol-related deaths. The increase was highest for alcohol-induced liver diseases, which increased by 29% from 2003 to 2004, indicating that many heavy drinkers, whose livers had already been damaged before the tax cuts, were affected by the change. Also deaths from alcohol poisoning as well as alcohol dependence increased clearly more than expected on the basis of the previous trend. The number of alcohol-related hospitalizations, which involve mainly those aged over 45, increased by nearly 10% (Mäkelä and Österberg, 2009 -2005 , alcohol-related deaths increased almost exclusively among the unemployed or early-age pensioners and those with low education, social class or income (Herttua et al., 2008) . Time series analyses of the impact of the reduction in alcohol prices indicate an increase in alcohol-related mortality-but not in all-cause mortality-at least among men aged 40-49 and 50-69 and women aged 50-69, with no sign of any increase among men or women aged 15-39 years (Herttua et al., 2009) .
This study focuses on two aspects. Firstly, which population subgroups did the price change impact? Secondly, what can we learn about the drinking habits of the population: did heavy episodic drinking increase or was it just light drinking occasions that increased? The main aims of the present study were: (i) to examine changes in alcohol consumption after a large reduction in alcohol prices in 2004 and (ii) to study, whether the changes varied with gender, age and educational level, considering the whole period 1982-2008.
MATERIALS AND METHODS
The study was based on repeated nationally representative cross-sectional postal Health Behaviour and Health Surveys carried out annually since 1978 as part of the Finnish Adult Population Monitoring System (AVTK). The target population of the surveys consisted of Finnish citizens aged 15-64, living permanently in the country. For AVTK, a sample of 5000 persons is randomly drawn each year from the National Population Register. The questionnaire, mailed between April and June, with one reminder in 1978-1985, two reminders in 1986-1998 and three reminders in 1999-2008 , has remained essentially unchanged over the years. The average response rate among men has been 68% and among women 78%. The response rates have decreased over the years from over 80% down to 64%. A more detailed data description has been published elsewhere (Helakorpi et al., 2009) .
For this study, survey respondents aged 25-64 years participating between 1982 and 2008 were included. Justifications for these choices include that items relating to alcohol were introduced to the system in 1982 and that educational level can be considered sufficiently stable in those aged over 24. To reduce random error, annual data were categorized into periods as explained later. The number of respondents by each study period is given in Table 1 .
The volume of alcohol consumption from 1982 to 2008 was based on self-reported consumption of different beverage types in the preceding 7days, asked with the question 'How many glasses (normal restaurant portions) or bottles of the following alcoholic beverages have you drunk during the last 7 days?': (i) beer (0.33l bottles), (ii) long drink [a popular type of Finnish pre-mixed drink] (0.33l bottles), (iii) strong alcohol (4cl portions), (iv) wine or equivalent (glasses) and (v) cider or mild wine (alcohol content about 5%) (glasses). One drink (0.33l of beer or long drink, two glasses of cider or mild wine, one glass of wine and 4cl of spirits) was estimated to contain 11-13g of absolute alcohol (WHO, 2000) . Consumption of ciders and mild wine was added as a separate fifth category to the questionnaire in 1997. In the analyses, the 7-day volume measure has been dichotomized to separate light drinkers from moderate to heavy drinkers. The cut-off point was chosen as eight or more drinks (= portions) among men and five or more drinks (= portions) among women per week. These cut-off points are quite low. However, they can be considered suitable for estimating moderate to heavy drinking because alcohol consumption is generally underreported in surveys based on self-reported consumption (Simpura et al., 1995; Gmel and Rehm, 2004) .
Heavy episodic drinking (or binge drinking) was specified as the intake of six or more drinks of any alcoholic beverage on a single occasion. Frequency was assessed by asking 'How often do you drink six portions of alcohol or more on a single occasion (one portion equals one bottle of beer or a similar drink, one glass of wine or one restaurant serving of a strong alcoholic beverage)?' and the options were: never, less than once a month, once a month, once a week and daily or nearly daily. In the analyses, heavy episodic drinking was dichotomized, with the cut-off point set at drinking the six or more drinks at least once a week (men) or at least once a month (women).
The measure of socioeconomic status available in the data was education. It was measured as the total number of selfreported school years. Because of the wide differences in ed- 1982-1985 1986-1989 1990-1994 1995-1999 2000-2003 2004- For the analyses of moderate to heavy drinking, the crosssectional surveys were divided into the following six study periods: 1982-1985, 1986-1989, 1990-1994, 1995-1999, 2000-2003 and 2004-2008 . The analyses of heavy episodic drinking were possible from 1999 when the question regarding binge drinking was included in the survey.
All analyses were carried out separately for men and women (among all respondents, i.e. including abstainers). Age-standardized prevalence of moderate to heavy drinking and heavy episodic drinking by educational level during the different study periods was calculated using direct age standardization, with the total study population as the standard population. Logistic regression models by educational group were used to examine differences between the study periods 2000-2003 and 2004-2008 in moderate to heavy alcohol consumption and heavy episodic drinking, adjusted for age (10-year age groups). The results of logistic models are presented as odds ratios (OR) and their 95% confidence intervals (CI).
The differences in alcohol consumption between the age and educational groups for the study periods 2000-2003 and 2004-2008 were tested with models that included interaction terms. The models included (i) age group, study period and interaction term between study period and age group and (ii) age group, educational group, study period and interaction term between study period and educational group.
RESULTS
Moderate to heavy alcohol consumption increased among both men and women in all age groups from the early 1980s to 2008. Among men, the proportion of those who reported moderate to heavy alcohol consumption increased from 31% to 44% and among women from 13% to 30%. The analyses of the changes in alcohol consumption in the 10-year age groups after 2003 exposed a distinct division of the workingage population into two groups. From 2004 onwards, moderate to heavy drinking increased clearly among those aged over 44, whereas no increase was observed in those aged under 45 among either men or women. The differences in consumption changes between the younger (25-44) and older (45-64) age groups for the periods 2000-2003 and 2004-2008 were statistically significant (men: P = 0.03, women: P = 0.001). (Fig. 1, Table 2 .)
The analyses of the changes in heavy episodic drinking among men showed that from 2001-2003 to 2004-2008 the estimates increased especially among those aged 45 or over, whereas no increase was observed in the age group under 45 (Fig. 2, Table 3 ). The difference in the change was not, however, statistically significant (P = 0.10). Among women, heavy episodic drinking increased in all age groups except in the age group 35-44, and the difference in the changes was statistically significant (P = 0.012).
In all educational groups, moderate to heavy alcohol consumption was clearly more prevalent in 2004-2008 than in the early 1980s (Fig. 3) . Among men, the proportion of moderate to heavy drinkers was clearly higher in the more educated group until early 2000s. In the last study period (2004) (2005) (2006) (2007) (2008) , i.e. following the tax cuts, consumption of alcohol increased sharply in the lowest male educational tertile, as a result of which the differences in consumption between educational groups essentially disappeared. The same finding can be seen in the age-adjusted logistic regression models (Table 2 ): men with the lowest level of education increased their drinking (P < 0.001) whereas among men with intermediate and the highest level of education the changes were not statistically significant (P = 0.25 and P = 0.42, respectively). Also the difference in the changes across educational Model: age group + educational group + study period + study period * educational group. groups, i.e. the interaction term between education and time, was statistically significant (P = 0.002). (Fig. 3, Table  2 ). Yet, it was reported most often in the highest educational tertile also in the last time period. However, according to the interaction test, the differences in the change across educational groups could be a result of random variation (P = 0.43).
Changes in heavy episodic drinking from 1999 to 2008 for the various educational groups are shown in Fig. 4 and interaction tests in Table 3 . Among men, heavy episodic drinking increased sharply only in the lowest male educational tertile (P = 0.03), and as a result, the proportion of heavy episodic drinkers was largest in the lowest educational group in the period 2004-2008. However, according to the interaction test, the difference in the change across educational groups was not statistically significant.
Among women, heavy episodic drinking was reported most often in the lowest educational tertile even in the last time period, although it increased mostly in the intermediate (P = 0.01) and highest (P = 0.03) educational tertiles (Fig. 4, Table 3 ). The interaction was not significant here, either (P = 0.67).
DISCUSSION
Alcohol consumption has increased markedly in Finland since the 1970s. Sales statistics cannot be broken down by gender, but our results confirm earlier findings (Bloomfield et al., 2001 ) that women's alcohol consumption has increased relatively more than men's, even if consumption is still more common among men. One of the central measures of alcohol policy is the manipulation of the price of alcohol through taxation (Babor et al., 2003) . The year 2004 was very noteworthy in Finnish alcohol policy because taxes on alcohol were reduced by onethird. After the reduction of alcohol prices, consumption of alcohol increased 10% and has since then remained at this new higher level (Mäkelä and Österberg, 2009; THL, 2009) , and different consequences of drinking have likewise increased (Mäkelä and Österberg, 2009; Koski et al., 2007; Herttua et al., 2008) .
This study used data from the independent, annual crosssectional postal surveys from 1982 to 2008 among Finnish adults aged 25-64. Analyses of the data investigated the effects of the reduction of alcohol prices on drinking habits in different population subgroups.
The changes in drinking habits in different age and educational groups were remarkable. From 2004, the proportion of people with moderate to heavy alcohol consumption increased mostly in those aged over 44 and in the group with the lowest level of education. Heavy episodic drinking increased in the lowest male educational group and in the intermediate and highest female educational groups. Nevertheless, heavy episodic drinking was more common in the lowest educational group among both men and women also in the last study period (2004) (2005) (2006) (2007) (2008) . These results confirm earlier findings in which different consequences of drinking increased, varying according to population subgroups (Herttua et al., 2008) .
A study on alcohol tax cuts on imported spirits in Switzerland showed that decreased alcohol prices resulted in increased consumption in the population aged 15 years or more . Contrary to our results, younger people in Switzerland were more affected by price than older persons . This has also typically been the case in other studies not based on natural experiments (for a review, see Kuo et al. (2003) ).
An important question is whether, or to what extent, the observed changes in alcohol consumption can be attributed to bias. Self-reported survey-based estimates of alcohol consumption typically only cover 30-70% of per capita consumption (Gmel and Rehm, 2004) . The comparison of population subgroups and time periods in survey reports rests on the assumption that the coverage doesn't widely differ across the categories. The response rate in the Health Behaviour and Health Surveys has decreased over the study period (Tolonen et al., 2006; Helakorpi et al., 2009) , and a high non-response has an adverse impact on the external validity of the study results. However, even if the trends for the entire population were biased because of the increasing non-response, it is still likely that the study yields good data on how one subgroup of the population changes its alcohol consumption relative to other population subgroups.
The educational and socioeconomic differences exposed by self-reported questionnaire studies in heavy episodic drinking and heavy alcohol consumption are less marked than the differences in register-based studies on alcohol-related harms (Mäkelä and Österberg, 2009) . Part of this difference may be due to the fact that consequences of given patterns of drinking vary by socioeconomic status: according to a Finnish study, people in lower socioeconomic positions experienced more severe alcohol-related harm than people with higher socioeconomic status with similar patterns of drinking (Mäkelä and Paljärvi, 2008) .
CONCLUSION
This study confirmed that the price of alcohol should be considered an effective policy measure to reduce alcohol consumption, especially in the population older than 45years and among lower educated people.
